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REMARKS 

Claims 13, 38-43, 50, 53, 55, 60-71, 74 and 78-90 have been canceled. 

Claims 1, 4, 6, 7, 10, 28, 31, 33, 34, 75-77, 91 and 92 have been amended. Claims 1, 6, 
7, 10, 28, 33, 34, 59, 75, 76, 91 and 92 have been amended to specify a second animal species, 
rather than "one or more." Claim 10 has been further amended to conform to the language of 
claim 1 and to indicate that the cell line is "tolerated by said first and second animal species." 
Support for this latter language can be found at page 1 1, lines 1 4-20 of the specification. Claims 
4, 7, 31 and 34 have been amended to indicate that the embryonic cells used in preparing the 
chimeric embryo are a mixture of embryonic cells. Claim 77 has been amended to clarify the 
language of the claim. Claims 59, 75-77, 91 and 92 have been amended to be consistent in 
language, i.e., to indicate that the embryonic cells of the first and second animal species 
cooperate in the formation of a further developing embryo, and to confirm to claims 1 and 28. 

New claims 93-106 have been added. Support for claims 93-102 can be found in claims 
4, 7, 31, 34, 59, 73, 75, 76, 91 and 92. Support for claims 103-106 can be found at page 4, line 
19 - page 5, line 3 of the specification. 

It is submitted that the above amendments do not constitute new matter and their entry is 
requested. 

Claims 10 and 68 were rejected under 35 U.S.C. § 102(b) as being anticipated by ATCC 
entries HTB 157, 158 and 160. Claim 68 has been canceled. Claim 10 has been amended to 
indicate that the cell line is 'tolerated by said first and second animal species." The first animal 
species is a human, and the second animal species is a non-human primate. As described at page 
10, lines 14-20 of the specification, immune tolerance is measured by a mixed lymphocyte 
response. In order to anticipate claim 1 0, the cell line of the cited references must be tolerated by 
both a human and a non-human primate. Since the cited cell lines are human embryonic cells or 
human fetal cells, it is submitted that the cell lines would not be tolerated by a non-human 
primate as measured by a mixed lymphocyte response, and the Examiner has not provided any 
evidence that the cited cell lines would be so tolerated by a non-human primate. Accordingly, 
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ATCC entries HTB 157, 158 and 160 cannot anticipate claim 10. Withdrawal of this rejection is 
requested. 

Claims 13, 66, 67 and 69-71 were rejected under 35 U.S.C. § 102(b) as being anticipated 
by Starzl et al. The cancellation of these claims obviates this rejection, and its withdrawal is 
requested. 

Claims 83 and 86-90 were rejected under 35 U.S.C. § 102(b) as being anticipated by 
Starzl et al. The cancellation of these claims obviates this rejection, and its withdrawal is 
requested. 

Claims 1. 28, 33, 34, 38-43, 59-65, 72-76, 79, 81, 82, 91 and 92 were rejected under 35 
U.S.C. § 103(a) as being obvious over Gustafson. Claims 38-43, 60-65, 74, 79, 81 and 82 have 
been canceled. The claimed invention is directed to a chimeric embryo which comprises 
embryonic cells of a human and embryonic cells of a non-human primate. Such a chimeric 
embryo is neither disclosed nor suggested in Gustafson. Specifically, Gustafson teaches the 
preparation of hybrid embryos and their development. The hybrid embryos were prepared by 
mating white-faced ewes and an alpine doe to a fertile ram and buck, respectively. See, for 
example, page 267, description of "animals." Thus, the hybrid embryos of Gustafson were 
prepared by the sperm of one species fertilizing an egg of a second species. A hybrid embryo is 
not a chimeric embryo, which is made up of cells derived from two animal species, or as 
specifically claimed, is made up of embryonic cells from a human and a non-human primate. 
The fact that a hybrid embryo is not a chimeric embryo is further evidenced by Gustafson's use 
of the term "hybrid" and not the term "chimeric" in reference to the embryos produced and 
studied. Since Gustafson discloses the production of hybrid embryos, the most that Gustafson 
could suggest or could motivate a skilled artisan to produce would be to produce a hybrid 
embryo by (i) mating a human and a non-human primate, (ii) artificially inseminating a human or 
a non-human primate with sperm from a non-human primate or a human, respectively or (hi) in 
vitro fertilization of a human or a non-human primate egg by a non-human primate or a human 
sperm, respectively. Since the present invention is directed to a chimeric embryo, not a hybrid 
embryo, Gustafson does not render the claims obvious. Withdrawal of this rejection is requested. 
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The Examiner rejected claims 39-43, 55 and 85 under 35 U.S.C. § 112, first paragraph for 
lack of written description. The cancellation of these claims obviates this rejection, and its 
withdrawal is requested. 

The Examiner rejected claim 78 under 35 U.S.C. § 112, first paragraph for lack of written 
description. The cancellation of this claim obviates this rejection, and its withdrawal is requested. 

The Examiner rejected claims 10 and 13 under 35 U.S.C. § 112, first paragraph for lack 
of written description. Claim 13 has been canceled. Claim 10 has been amended to indicate that 
the cell line is "tolerated by said first and second animal species" as supported at page 1 1, lines 
14-20. The first animal species is a human, and the second animal species is a non-human 
primate. As described at page 1 1, lines 14-20 of the specification, immune tolerance is measured 
by a mixed lymphocyte response. It is submitted that claim 10 as amended is fully described in 
the specification. Withdrawal of this rejection is requested. 

The Examiner rejected claims 1, 3, 4, 6, 7, 10, 13, 28, 30, 31, 33, 34, 38-43, 50, 53, 55, 
59-71 and 72-92 under 35 U.S.C. § 112, first paragraph for lack of written description.' Claims' 
13, 38-43, 50, 53, 55, 60-71, 74 and 78-90 have been canceled. The presented claimed invention 
is directed to a humau/non-human primate chimeric embryo (or cell line derived therefrom, for 
claim 10). Applicant submits that a skilled artisan can envision the detailed structure of the 
claimed chimeric embryo. The term "chimeric embryo" is used in the present specification in the 
same manner as used in the art. For example, Gilbert's Developmental Biology (Sinauer, 1997) 
describes a chimeric embryo to be: "the result of two or more early cleavage (usually 4- or 8-cell) 
embryos that have been artificially aggregated to form a composite embryo" (p. 187) and as 
being made from early stage embryo cells (blastomeres) and embryo stem (ES) cells (p. 189). In 
addition, Papaioannou and Gardner, (Papaioannou, V., and Gardner, R. L. (1979). Investigation 
of the lethal yellow Ay/Ay embryo using mouse chimaeras. J Embryol Exp Morphol 52, 153-63) 
defines a chimeric embryo as being made from early cleavage embryos and inner cell mass cells. 
Thus, the chimeric embryo contains cells derived from two animal species (i.e.. a human and a 
non-human primate, for the present application). Since the chimeric embryo contains cells from 
two animal species, a skilled artisan readily envisions that the chimeric embryo contains cells 
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from both species. Confirmation that a chimeric embryo contains cells from both species can 
readily be accomplished using conventional techniques, such as isolating DNA or mitochondria 
from individual cells of the chimeric embryo and analyzing for the parentage of the animal 
species used in preparing the chimeric embryo. Since a skilled artisan can readily envision the 
structure of a chimeric embryo, i.e., cells from two species, conception has occurred and 
reduction to practice has occurred by the filing of the present application. Accordingly, it is 
submitted that the specification provides an adequate written description of the invention 
claimed. 

The Examiner rejected claims 1, 3, 4, 6, 7, 10, 13, 28, 30, 31, 33, 34, 38-43, 50, 53, 55, 
59-71 and 72-92 under 35 U.S.C. § 1 12, first paragraph for lack of enablement. Claims 13, 38- 
43, 50, 53, 55, 60-71, 74 and 78-90 have been canceled. Applicant maintains that the technology 
for producing chimeric mammalian embryos is "robust". Applicant submits that the Examiner 
has not met her burden in demonstrating that the technology is not robust and is unpredictable, 
and that undue experimentation would be required. 

Specifically, Applicant reiterates that the techniques for manipulating mammalian 
embryos are clearly robust and enabling for the production of chimeric embryos. For example, 
Hammer states in a 1998 retrospective (Hammer, R. E. (1998). Egg culture: the foundation. IntJ 
Dev Biol 42, 833-9): 

In 1963, Ralph [Brinster] reported a method for culturing eggs in micro- 
drops of medium under oil (Brinster, 1963), which has become universally 
used. Two years later, he identified pyruvate as the central and essential 
energy source for early stages of mouse eggs (Brinster, 1965b). These two 
developments revolutionized in vitro studies of mammalian eggs and issued 
in an era of intense research activity concerning egg culture and egg 
manipulation. Effective formulations of culture media could now be 
developed to allow routine in vitro maintenance of eggs, and important 
parameters for these recipes were soon determined ... Thus, a foundation 
of understanding about the biology of early mammalian eggs was 
established between 1960 and 1970, and subsequent studies have 
broadened this understanding. However, the greatest impact of a simple 
reliable egg culture method has been to provide the ability to perform' 
complicated manipulative procedures on preimplantation stages of 
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mammalian embryos. In no area has this been more important than in 
development of transgenic animals. All methods for generating germ line 
genetic modifications rely on the ability to maintain and manipulate eggs 
and early developmental stages in vitro without loss of developmental 
competence. The importance of efficient egg culture to manipulation and 
transgenesis is fundamental and enabling. [Emphasis added]. 

Another recent article (Leoni, G. et al. (2000). Novel approach to cell sampling from 
premutation ovine embryos and its potential use in embryonic genome analysis. J Reprod 
Fertil 19, 309-14) also speaks to the robustness of mammalian embryo manipulation techniques. 
It states: 

The major obstacle in the extensive analysis of the embryonic genome is the 
small number of cells typically obtained after the embryo biopsy. The object 
of the present study was to develop a simple approach that would allow the 
collection of a sufficient number of cells from a single embryo for use in 
further analyses... [N]o significant differences were found in the viability 
rates in vitro among blastocysts vitrified immediately after biopsy (77.8%), 
blastocysts .biopsied and vitrified after 24 h culture (76.9%) and blastocysts 
vitrified without manipulation (88.5%). In experiments in vivo, the lambing 
rate of biopsied and vitrified blastocysts was significantly (P < 0.05) lower 
(40.0%) compared with vitrified control embryos (68.7%). This new 
approach to the biopsy of preiraplantation embryos is a useful good 
model in the assisted reproductive technologies of domestic, wild and 
human species. [Emphasis added]. 

An earlier report (Anderson, G.B. (1985). Manipulation of the mammalian embryo. J 
Anim Sci 61, 1-13) shows that, by the early 1980s, the robustness of mammalian embryo 
manipulation techniques and their transferability across species lines was already part of the 
practice of the field: 

Technological advances in manipulation of mammalian embryos outside the 
maternal environment have resulted in opportunities .for study of 
preimplantation embryo development, identification of developmental 
phenomena that are unique to mammals, and further improvement of 
technology. Mammalian embryos may be cultured in vitro at 37 C for up to 
several days or they may be stored at -196 C indefinitely. The mammalian 
embryo possesses the unique capacity to regulate its development and 
differentiate into a normal individual after being stimulated to incorporate 
foreign cells or after a portion of its cells are removed. This regulatory 
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ability has proven useful in research dealing with the production of 
chimeras... Some of these manipulations have been carried out 
primarily in laboratory mice, but as animal scientists identify beneficial 
uses in farm animals, these procedures are being extended to embryos 
of the large domestic species. [Emphasis added]. 

The Examiner contends that only a very few species have been used in making chimeric 
embryos. Applicant respectfully submits that this is not the case: Picard, L. et al. (1990). 
Production of chimeric bovine embryos and calves by aggregation of inner cell masses with 
morulae. Mol ReprodDev 27, 295-304; Onishi, A. et al. (1994). Production of chimeric pigs and 
the analysis of chimerism using mitochondrial deoxyribonucleic acid as a cell marker. Biol 
Reprod 51, 1069-75; Schoonjans, L. et al. (1996). Pluripotential rabbit embryonic stem (ES) cells 
are capable of forming overt coat color chimeras following injection into blastocysts. Mol 
Reprod Dev 45, 439-43; Sumantri, C. et al. (1997). Fertility of sperm from a tetraparental 
chimeric bull. Anim Reprod Sci 46, 35-45. 

There is also evidence for intrauterine chimerism in the human, i.e., formation of a single 
individual from aggregation of blastomeres of fraternal twins: De la Chapelle, A. et al. (1974). 
Early fusion of two human embryos? Ann Hum Genet 38, 63-75; Mayr, W.R. et al. (1979). 
Human chimera detectable only by investigation of her progeny. Nature 277, 210-11. 

The Exarniner also states that none of the prior art enables one of ordinary skil] in the art 
to culture primate embryos. Applicant respectfully submits that this is not the case: Pope, C.E. et 
al. (1982). Development of baboon preimplantation embryos to post-implantation stages in vitro. 
Biol Reprod 27, 915-23; Gould, K. G. (1983). Ovum recovery and in vitro fertilization in the 
chimpanzee. Fertil Stent 40, 378-83; Pope, V.Z. et al. (1984). SP-I secretion by baboon 
embryos in vitro. Placenta 5, 403-12; Fourie, F.R. et al. (1987). Supplementation of Ham's F10 
culture medium with three different sera in the culturing of baboon oocytes. Comp Biochem 
Physiol A 87, 1103-6; and, Pope, C.E. et al. (1997). Birth of a western lowland gorilla (Gorilla 
gorilla gorilla) following in vitro fertilization and embryo transfer. Am JPrimatol 41, 247-60 all 
report the culture of primate embryos. 
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Machaty et al. (US 6,211,429) and Yanagimachi (US 6,376,743) claim methods of 
obtaining or producing mammalian embryos, respectively. The disclosures, and references cited 
therein, enable one of ordinary skill in the art to culture primate embryos, e.g., Homa, S.T., et al. 
(1994). Hum Reprod 9, 2356-2361 and Herbert, M. (1995). Hum Reprod 10, 2183-2186. Various 
methods are also disclosed for fusing and/or cooperatively aggregating two cell types together, 
e.g., Prattler, R. (1996). Proc Soc Exp Biol Med 212, 38-43 and Prather, et al. (1991). Animal 
Applications of Research in Mammalian Development, R.A. Pedersen, et al., Eds., The Cold 
Spring Harbor Laboratory Press, pp. 205-232. The various methods to culture primate embryos 
would have been well known to one of ordinary skill in the art. Chan, A.W.S. et al. (2000). 
Foreign DNA transmission by ICSI: injection of spermatozoa bound with exogenous DNA 
results in embryonic GFP expression and live Rhesus monkey births. MolHum. Reprod 6, 26-33; 
Bavister, B.D.; Boatman, D.E.; Leibfried, L. et al. (1983). Fertilization and cleavage of rhesus 
monkey oocytes in vitro. Biol Reprod 28, 983-999; Boatman, D.E. (1987). In vitro growth of 
non-human primate pre- and peri-implantation embryos. In Bavister, B.D. (ed.), The Mammalian 
Preimptantation Embryo. Plenum Press, pp. 273-308; Lanzendorf, S.E.; ZeUnski-Wooten, M.B.; 
Stouffer, R.L., et al. (1990). Maturity at collection and the development potential of rhesus 
monkey oocytes. Biol Reprod 42, 703-71 1 . 

Applicant's specification describes three specific technologies for making interspecific 
embryo chimeras, with citations to the published literature. The Examiner has cited dozens of 
references, establishing that the techniques are not only well known in the published literature, 
but readily apprehended and used by researchers in the art for a wide variety of investigations. " 

All early mammalian embryos, including human embryos, undergo the same initial 
developmental steps. All go through a two cell, four cell, and eight cell stage, and all are initially 
surrounded by an extracellular layer known the zona pellucida. All form a hollow blastula, 
containing an inner cell mass. The inner cell mass further develops into two or more layers of 
cells known as the germinal layers. The germinal layers, the ectoderm, the mesoderm, and the 
endoderm, give rise to the various cell types that make up the adult animal. {An Introduction to 
Embryology. Fourth Ed. (1975), Balinsky, B.I, W.B. Saunders Company, Philadelphia PA; 
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Molecular Biology of the Cell, Second Edition (1989). Alberts, B. et al., Garland Publishing, Inc., 
New York, NY). Applicant respectfully submits that methods to create chimeric embryos were 
adequately disclosed and enabled the present invention. 

The Examiner maintains that intraspecies chimeras of mouse/rat and sheep/goat cannot be 
extrapolated to human/non-human primate chimeras. The Examiner states that, although 
human/chimp or human/gorilla may share greater than 90 percent DNA homology (actually 98% 
DNA homology); the DNA homology does not account for anatomical differences, differences in 
gestation, or more importantly, how to get a host mother to carry such a chimera. Applicant 
respectfully contends that the existing art was sufficient at the time of filing to permit one of 
ordinary skill in the art to construct the chimeric embyros. cell lines, and animals of the present 
invention. 

Furthermore, the fact that the present specification is enabling not only for the production 
of human/non-human primate chimeric embryos, but also for the production of human/animal 
chimeric embryos, is illustrated by recent publications indicating that human/animal chimeric 
embryos are to be made. These publications are illustrated by DeWitt (Nature 420:255, 2002) 
and Check (Nature 421:4, 2003). Copies of these publications are attached. These publications 
indicate that techniques, such as those disclosed in the present application, will be used to create 
these chimeras. Thus, it is submitted that these publications provide further evidence that the 
present specification enables the claimed chimeric embryos. 

In addition, the present claims are directed to a chimeric embryo comprising embryonic 
cells of a human and embryonic cells of a non-human primate which remain attached to one 
another and which cooperate in the formation of a further developing embryo. It is submitted 
that the scope of these claims is folly enabled by the specification. First, the specification (as 
demonstrated by the art) fully enables the making of claimed chimeric embryos. Second, the 
specification folly enables the use of the chimeric embryos, as demonstrated by the Examiner's 
conclusion that the chimeric embryos have utility for "(1) development toxicology assays; (2) 
studies of embryonic development disorders; (3) cryopreservation for future use." See page 30 
of the Office Action. 



Received from < 202 783 3102 > at 6/24/03 3:43:31 PM [Eastern Daylight Time] 



06/24/2003 15:33 FAX 202 783 3102 ROTHWELL, FIGG, ERNST&MANB 0016 



Serial No.: 08/993,564 
29 April 2003 
Page 15 

Finally, Applicant submits that the specification is enabling for the use of human 
embryonic stem (ES) cells and maintains that undue experimentation would not have been 
required to produce human ES cells in view of the teachings and skill in the prior art. For 
example, non-human ES cells have been documented for the mouse (Martin, G.R. (1981). 
Isolation of a Pluripotent Cell Line from Early Mouse Embryos Cultured in Medium 
Conditioned by Teratocarcinoma Stem Cells. Proc Natl Acad Sci USA 78, 7634-8), the pig 
(Wheeler (1994). Reprod Fertil Dev 6, 563-8), the rhesus monkey (Thomson et al (1995). 
Isolation of a primate embryonic stem cell line. Proc Natl Acad Sci USA 92, 7844-7848), and 
the marmoset, another primate (Thomson, J.A. et al. (1996). Pluripotent Cell Lines Derived from 
Common Marmoset (Callithrix jacchus) Blastocysts. Biol Reprod 55, 254-9), prior to filing the 
application. Armed with the background provided by this work, it is submitted that undue 
experimentation would not be required to practice the embodiments of the claimed invention 
pertaining to the production of chimeras from human embryonic cells and non-human ES cells. 
The mouse embryonic stem cells of these studies were established directly from normal 
preimplantation mouse embryos. The embryonic stem cells are pluripotent and were isolated 
from inner cell masses of late blastocysts. Eight embryonic stem cell lines from these studies 
were derived from common marmoset blastocysts. These embryonic stem cell lines were shown 
to differentiate into a number of different cell types. These teachings would have made the 
degree of experimentation required reasonable. 

With regard to the generation of human ES cells, although not widely published at the 
time the application was filed, many groups were using the techniques employed for other 
mammals to develop human ES cell lines. During the year following filing of the present 
application, two groups published the isolation of such cell lines (Thomson, J.A. et al. (1998) 
Embryonic Stem Cell Lines Derived from Human Blastocysts. Science 282, 1145-7; and 
Shamblott, M.J. et al. (1998). Derivation of Pluripotent Stem Cells from Cultured Human 
Primordial Germ Cells. Proc Natl Acad Sci USA 95, 13726-31). These ES cell lines were 
isolated using existing techniques, without "undue experimentation." For example, in reporting 
the first primate ES cells, Thomson et al. stated: "The growth of monkey ES cells in culture 
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conditions that support feeder-dependent human EC [embryonal carcinoma] cells suggests that 
similar conditions may support human ES cells," (Thomson et aL (1995) at p. 7848; emphasis 
added). That this understanding was correct was confirmed in the report by this group of the 
isolation of human ES cells, where it is stated: "five [human] ES cell lines originating from five 
separate embryos were derived, essentially as described for aonhuman primate ES cells," 
(Thomson et aL (1998) at p. 1 145; emphasis added). 

Prior to the time of filing, at least one report appeared in the literature of an ES-like cell 
line derived from human embryos (Bongso, A. et al. (1994). Isolation and culture of inner cell 
mass cells from human blastocysts. Hum Reprod 9, 2110-7). This report was referred to by 
Moreadith and Radford (1997. Gene targeting in embryonic stem cells: the new physiology and 
metabolism. J Mol Med 75, 208-216) in the following fashion: 

The advent of techniques to generate gain-of-function and loss-of-function 
mutations in laboratory animals represents one of the major 
accomplishments in cell and molecular biology in mammals over the past 
two decades. Although the technology is generally limited only to the 
mouse at present, substantial effort is underway to develop these techniques, 
and to refine existing techniques, in other species. Putative pluripotential ES 
cell lines have been derived in a number of other species including hamster 
[70], pig [71-75], sheep [73], cattle [76], rabbit [77], rat [78], mink [79] 
monkey [80], and even humans [81]. Thus it seems likely the technology 1 
will be advanced into these additional species over the next few years and 
each one of these may lend itself uniquely to problems ranging from 
development to tissue and organ physiology. 

Reference [81] is Bongso et al. (1994). Moreover, it was generally known in the 

developmental biology community as of late 1997 that the Thomson group at the University of 

Wisconsin was working towards the isolation of human ES cells (their paper reporting this was 

published in 1998, and their 1995 paper reporting a primate stem cell line stated: "The growth of ' 

monkey ES cells in culture conditions that support feeder-dependent human EC [embryonal 

carcinoma] cells suggests that similar conditions may support human ES cells" (Thomson, 

1995, p. 7848; emphasis added). Taken together, these reports and the discussion of Bosgso et 

al. (1994) by Moreadith and Radford (1997) indicates that by late 1997 knowledge of human ES 
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cells was available to researchers. Thus, Applicant submits that the existing art was sufficient at 
the time of filing to permit one of ordinary skill to obtain human ES cells without undue 
experimentation. 

In view of the above remarks, it is submitted that the specification fully enables the 
chimeric embryos as set forth in the claims. Withdrawal of this rejection is requested. 

The Examiner rejected claims 1, 3, 4, 6, 7, 10, 13, 28, 30, 31, 33, 34, 38-43, 50, 53, 55, 
59-71 and 72-92 under 35 U.S.C. § 1 12, second paragraph for being indefinite. Claims 13, 38- 
43, 50, 53, 55, 60-71, 74 and 78-90 have been canceled. The term "chimeric embryo" is used in 
the present specification in the same manner as used in the art. That is, the chimeric embryo 
contains cells derived from two animal species (i.e., a human and a non-human primate, for the 
present application). Since the term "chimeric embryo" is used as in the ait, it is submitted that it 
is definite to a skilled artisan. As emphasized in the claims, the cells of the chimeric embryo 
remain attached and cooperate in the formation of a further developing embryo. A skilled artisan 
readily recognizes that a developing embryo undergoes cell division and migration. Thus, a 
chimeric embryo is more than a mere mix of cells, as asserted by the Examiner. 

Applicant has deleted the language "viable" (although Applicant submits that it was not 
used in a meaning repugnant to the normal meaning) and has canceled claims having the 
language "derived" or "originating." Applicant has also canceled claims having statements of 
use. Applicant has clarified the language of claim 10 to indicate that the chimeric embryo is 
comprised of embryonic cells and to set forth the embryonic cells. Claim 10 has also been 
amended to clarify that the cell line is tolerated by the first and second animal species. It is 
submitted that this term is definite. In addition, Applicant notes that the specification states that 
immune tolerance is measured by a mixed lymphocyte response. See page 1 1, lines 14-20 of the 
specification. 

As previously discussed, the claims call for the embryonic cells of the first animal species 
and the embryonic cells of the second animal species to remain attached and to cooperate in the 
formation of a further developing embryo. By definition, the embryonic cells of both species 
must remain attached in order to have a chimeric embryo, i.e., an embryo comprising embryonic 
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cells of two animal species. Thus, the term ''remaining attached" is definite to a skilled artisan. 
According to the definition of the term "embryo" provided by the Examiner, an "embryo" is "an 
organism in the early stages of development" Thus, "a further developing embryo" is implicit in 
the definition of "embryo." That is, there is no embryo if there are no stages of development. 
The specification clearly discloses that the embryonic cells of the first and second animal species 
"cooperate in the formation of a more developed embryo." See page 1, lines 19-20 of the 
specification. A more developed embryo is a "further developing" embryo. Also, as is clear 
from the meaning of "embryo," the embryo undergoes embryogenesis. According to Stedman's 
Medical Dictionary, 26th Ed., page 559 (cited by the Examiner), "embryogenesis" is the "phase 
of development involved in establishment of the characteristic configuration of the embryonic 
body." Such "embryogenesis" or "further developing embryo" require cell division and migration 
as embryogenesis progresses. These features of an embryo are well known to a skilled artisan, 
and it is submitted that a skilled artisan fully understands the metes and bounds of the term 
"cooperate in the formation of a further developing embryo." Such features include cell division 
and some continued embryogenesis, as disclosed in the specification. Thus, it is submitted that 
this term is definite to one skilled in the art. 

In view of the above remarks, it is submitted mat the claimed invention is definite to a 
skilled artisan. Withdrawal of this rejection is requested. 

The Examiner rejected claims 1, 3, 4, 6, 7, 10, 13, 28, 30, 31, 33,' 34, 39^3, 59-67, 69-71, 
72-83 and 86-92 under 35 U.S.C. § 101. Claims 13, 38-43, 60-67, 69-71, 74 and 78-90 have 
been canceled. 

Applicant submits that it is the claims that define the patentable subject matter and not the 
specification. The claims are specifically directed to a chimeric embryo that is comprised of 
embryonic cells of a human and embryonic cells of a non~human primate. The claims require 
that the cells remain attached to one another and cooperate in the formation of a further 
developing embryo. Thus, the chimeric embryo contains human and non-human primate cells 
which cooperate in the formation of a further developing embryo. These features of the claimed 
invention are further pointed out at page 16, lines 13-19 and page 1, lines 19-20 of the 
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specification. The claims by their plain language do not encompass a human being. Furthermore, 
the claims by their plain language do not encompass a human embryo, as that term is 
conventionally used and understood, regardless of the issue of claim differentiation - which is 
now moot. Finally, the claims are directed to subject matter clearly made by the hand of man. 
Applicant maintains that the subject matter claimed in the present invention is not a human being 
or a human embryo and that no statutory authority supports the rejection on these grounds. 

The rejection is improper for two reasons; (1) it is not a proper statutory requirement for 
patentability; and (2) the claimed subject matter is not a human being or human embryo but 
rather, man-made chimeric embryos and cell lines derived from them. Applicant submits that the 
Commissioner has no authority to reject the claims of the present invention - that are explicitly 
"made by man" - on the grounds that they "embrace a human being." 

As to the first point, the only issue is whether or not the claimed invention describes 
statutory subject matter. Nowhere does the statute restrict patentability based upon embracing a 
human being. 

The Examiner recognizes that the Court in Chakrabarty (Diamond v. Chaktabarty, 447 
U.S. 303 (1980)) held that statutory subject matter shall "include anything under the sun that is 
made by man." (at 309). The claimed subject matter is not naturally occurring. It is not disputed 
by the Examiner that the claimed subject matter is "made by man." Applicant claims a chimeric 
embryo or a cell line derived from the chimeric embryo. A human being is not claimed. 

The Federal Circuit recently emphasized in State Street Bank (State Street Bank & Trust 
Co. v. Signature Financial Group, 149 F.3d 1368 (Fed. Cir. 1998)) that neither' courts nor the 
Patent Office are authorized to embellish the statutory requirements for patentability. The 
Federal Circuit confronted the so-called "mathematical algorithm" and "business method" 
exceptions to patentability (at 1373, 1375-76): 

The repetitive use of the expansive term "any" in § 101 shows Congress's 
intent not to place any restrictions on the subject matter for which a patent 
may be obtained beyond those specifically recited in § 101. Indeed, the 
Supreme Court has acknowledged that Congress intended § 101 to extend to 
"anything under the sun that is made by man." Diamond v. Chakrabarty, 
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447 U.S. 303, 309, 100 S.Ct 2204, 65 L.Ed.2d 144 (1980); see also 
Diamond v. Diehr, 450 U.S. 175, 182, 101 S.Ct. 1048, 67 L.Ed.2d 155 
(1981). 3 Thus, it is improper to read limitations into § 101 on the subject 
matter that may be patented where the legislative history indicates that 
Congress clearly did not intend such limitations. See Chakrabarty, 447 U.S. 
at 308, 100 S.Ct 2204 ("We have also cautioned that courts 'should not read 
into the patent laws limitations and conditions which the legislature has not 
expressed.' " (citations omitted)).. 



The Committee Reports accompanying the 1952 Act inform us that 
Congress intended statutory subject matter to "include anything under the 
sun that is made by man." S. Rep. No. 82-1979 at 5 (1952); H.R. Rep No 
82-1923 at 6 (1952). ' 

As the "embraces a human being" exception grafted by the Examiner in this case, these 
exceptions enjoyed no statutory sanction. Unlike the "embraces a human being" exception, they 
enjoyed prior judicial and Patent Office application in varying degrees. 

As the Federal Circuit has held so clearly in State Street, "any" invention "made by man" 
is patentable subject matter. It is for Congress - not the courts or the Patent Office - to set forth 
any limitations on patentable subject matter. Congress has not established any limitation based 
on subject matter that "embraces a human being." The Commissioner lacks the authority to 
impose one under" Section 101. Whether or not the Patent Office believes Congress intended to 
bar patentability of inventions that embrace a human being is not the issue. Congress has not 
done so expressly and the Patent Office has no authority to fill that gap. 

Second, the Supreme Court has held that embryos, even those consisting exclusively of 
human cells, are not constitutionally protected as human beings (see. Roe v. Wade, 410 U.S. 113 
(1973)). Congress - in spite of almost 30 years of vigorous public debate has indicated no 
intention of altering this holding. That holding is mandatory authority and precludes the 
Examiner's finding that a single cell is sufficient to make a human being. 

Embryos which are not exclusively human in origin, viz. the embryos of this invention, 
which contain human as well as non-human primate cells, are not human beings. They do not fall 
under 1077 OG 24 (4/21/87). Utility of such chimeric embryos as experimental models in 
biomedical and developmental biological research was documented in the original application. 
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Third, the present rejection is novel and unprecedented. As noted by the Examiner, mice 
and sheep have been engrafted with human bone marrow cells, and have been raised in 
laboratories as subjects of scientific investigations (Pixley, et al., (1994). Pathobiology 62, 238- 
44; Almeida-Porada, et al. p (1996). Exp Hematol 24, 482-7). 

Pixley et al. established long-term chimerism in normal mice transplanted in utero with 
human fetal hematopoietic stem cells. These human cells were injected into fetal mouse 
peritoneal cavities on days eleven through thirteen of gestation. These animals may develop and 
contain human cells in various organs. This engraftment of human cells into mouse fetuses does 
not now qualify the mouse as a human being, nor does it create a human being. The Office has 
never held that it does prior to the present invention and has regularly granted patents on such 
inventions. 

Almeida-Porada et al. describes the transplantation in utero of pre-immune fetal sheep 
with human hematapoietic stem cells which result in a long term chimerism. These experiments 
reported the long term persistence of human cells in the human/sheep xenograft model. As with 
the above, the sheep, although containing human cells, are not considered human beings. 

While Applicant disputes the Examiner's claim that Pixley et al. represents prior art with 
respect to the present invention, it is clear that these organisms represent "animals containing 
human cells." They are not constitutionally protected as human beings. They have no civil rights. 
They have no* constitutionally recognized right of "reproductive choice." Because specific utility 
of chimeric embryos containing human cells, constructed by the methods of this invention, was 
documented in the original application, such organisms do not fall under 1077 OG 24 (4/21/87). 

Applicant respectfully submits that a proportion of human cells in a chimeric embryo 
does not make that embryo a human being or a human embryo. Li addition, the original 
application, and subsequent amendments, do not include any claims to a human being, but 
contains only claims to a chimeric embryo or a cell line derived from the chimeric embryo. The 
fact that a chimeric embryo or a cell line derived from the chimeric embryo has a human cellular 
component cannot exclude it from patentability, any more than the many patents that share that 
feature and have been awarded by the Patent Office. Subject matter consisting of, or derived 
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from, human cells in non-human animal systems has been, and continues to he, granted patents 
in the area of biotechnology. 

Applicant maintains his position that he is not making a human being, or that his 
invention "embraces a human being." Applicant's invention is a chimeric embryo or a cell line 
that is developed in the laboratory and made by man. The "right to exclude others from making 
the invention" is the right to exclude others from making these chimeric embryos as described in 
the application. While each application is evaluated on its own facts, the Patent Office must 
provide a consistent interpretation as to what is patentable subject matter and what is not. 
Inventors routinely consult issued patents for guidance in determining the patentability of their 
own inventions- 
Trie present claims are directed to a chimeric embryo. The present claims are not 
directed to a human being. As set forth in the definition of "embryo" in Stedman's Medical 
Dictionary (cited by the Examiner), an embryo is an organism in the early stages of 
development. It is implied in this definition that the embryo is not "the organism." Furthermore, 
the specification at page 16 does not state that the invention includes a human. It is submitted 
that the Examiner has read mis portion of the specification entirely out of context in order to 
make the assertion she has made. The specification specifically states that the invention 
comprises, in part, "human embryos, human embryonic cells, and/or human embryonic stem 
cells and embryos, embryonic cells, and/or embryonic stem cells form on or more animal 
species, which have been aggregated under conditions in which a viable enbryo forms. 
(Page 16, lines ) -4, emphasis added) The clear reading of this portion of the specification is that 
a chimeric embryo is described, a description which is consistent with the remainder of the 
specification. The claims are clearly drawn to a chimeric embryo which by its definition cannot 
include an embryo of either donor species. Thus, the present claims are not directed to a human 
being, and it is submitted that the Patent Office has no authority to reject the present claims as 
limited to a chimeric embryo. 

In addition, it is submitted mat, even if the Patent Office is correct in its assertion that the 
ordinary canons of statutory construction support the interpretation of patentable subject matter 
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(a position which Applicant does not agree with the Examiner), the presently claimed subject 
matter is not directed to a human being and thus does not fall within such interpretation. 
Consequently, the Patent Office's position that claims to the chimeric embryos are not directed to 
patentable subject matter is not supported by any statutory basis or interpretation. As previously 
described, the present claims are directed to a chimeric embryo which comprises human 
embryonic cells and non-human primate embryonic cells. These cells aggregate and remain 
attached to cooperate in the formation of a further developing embryo. The chimeric embryo 
comprises cells of two species cooperating to form a developing embryo, and thus cannot be 
considered human. Such chimeric embryos are made by the hand of man and are encompassed 
within the terms "manufacture" or "composition of matter" as used in 35 U.S.C. § 101. These 
terms have been interpreted to include living things. Diamond v. Chakrabarty, 447 U.S. 303 
(1980); J.EM. Ag Supply, Inc. v. Pioneer Hybrid Intl., 534 U.S. 124 (2001), reh. dsn. 122 S.Ct. 
1600 (2002). Thus, it is submitted that the claimed chimeric embryos are directed to patentable 
subject matter, and since they are not a human being, there is no interpretation of the statute 
which would exclude them from being patentable subject matter. 

In view of the above remarks, it is submitted that the rejection of the claims for lack of 
patentable subject matter is improper. Withdrawal of this rejection is requested. 

The Examiner rejected claims 1, 3, 4, 6, 7, 10, 13, 28, 30, 31, 33, 34, 38, 39-43, 50, 
53, 55 and 59-92 under 35 U.S.C. § 101 as not being supported by either a specific, substantial or 
credible asserted utility or a well established utility. Claims 13, 38-43, 53, 55, 60-71, 74 and 78- 
90 have been canceled. 

As the Examiner is aware, only a single utility is required in order to meet the 
statutory requirement. This utility does not even need to be disclosed in an application, if it is 
known by a skilled artisan. The Examiner has enumerated ten utilities disclosed in the 
application at page 30 of the Office Action. Any one of these utilities is sufficient to meet the 
statutory requirement. Applicant submits that the first two enumerated utilities meet the 
statutory requirement. Since these two utilities meet the statutory requirement, Applicant will 
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not address the remaining enumerated utilities. However, Applicant disagrees with the 
Examiner's contention that many of these latter utilities are not credible. 

The Examiner contents that the utility must be "specific." That is, the utility must be 
one "that would not generally apply" to all inventions of the same class, i.e., all embryos in the 
present case. There is simply no statutory basis or any basis in the case law for this requirement 
as interpreted by the Examiner. If there were a requirement for a specific utility of one invention 
not applicable to other inventions of the same field, then only truly pioneering inventions would 
meet this requirement. For example, a new compound having utility as an anti-hypertensive 
agent would not have a specific utility, since its utility would be applicable to all anti- 
hypertensive agents. Thus, it is submitted that a utility can be shared by omer members of the 
same class of inventions and still be specific. In order to be a "general" utility, AppHcant 
submits that the utility must be applicable to different classes of invention and not common to a 
single class of invention. For example, use as a "feedstock" would be a general utility, since a 
plant variety, a protein, nucleic acid, a hormone, a carbohydrate, a steroid, etc. could all be said 
to be useful as a "feedstock." In the present case, AppHcant is not stating that a utility of the 
chimeric embryo is one that would be shared by many different classes of invention (i.e., a 
general utility). Instead, Applicant is stating that the utility is one that may be shared by a single 
class, e.g., embryos, it is nevertheless a specific utility. Consequently. Applicant submits that the 
utilities identified by the Examiner are specific. 

In addition, it is submitted that the utilities are substantial, i.e., they have a "real world- 
use. Again, a utility of the chimeric embryo as a feedstock would not be a "real world" use. 
However, it is submitted that use of the chimeric embryos for toxicology assays and for studying 
embryonic developmental disorders are "real world" uses. Toxicology assays are a very critical 
step in the development of new drugs, and such assays represent a "real world" use. It has been 
established that certain new drugs may be found to be acceptable from an initial toxicity 
standpoint, but may turn out to have profound effects on a developing embryo and fetus. The 
chimeric embryos of the present invention can readily be used for toxicity assays. This use of 
these chimeric embryos will provide an assessment of drug toxicity not only on the developing 
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embryo but also on the cells of the auimal species, i.e., human and non-human primate cells, of 
the chimeric embryo. The use of the chimeric embryos for toxicology assays would provide an 
additional test of a new drug's safety prior to its wide distribution. It is submitted that this utility 
is a "real world" use. Thus, it is submitted that the presently claimed invention has a substantial 
utility. 

For the reasons discussed above, Applicant submits that the claimed chimeric embryos 
have at least one specific, substantial and credible utility. Withdrawal of this rejection is 
requested. 

In view of the above amendments and remarks, it is believed that the present claims 
satisfy the provisions of the patent statutes and are patentable over the cited prior art. 
Reconsideration of the application and early notice of allowance are requested. The Exarnmer is 
invited to telephone the undersigned to expedite the prosecution of the application. 
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